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(57)Abstract 

PURPOSE: To provide new thienopyrimidine derivatives ^ 
which have high herbicidal, insecticidal and growth £ 
controlling activities, as the effective components of the .Z^ u t 

herbicide, insecticide and growth control agent for useful -fl*Jl^ii*Jk|i J 
plant «■■>«■- 
CONSTITUTION: This compound is represented by 
formula I (R1 is H, phenyl or the like; R2 is F, CI or the 
like; R3 is CI, mercapto or the like; R4 is H, formyl or the 
like), tautomer thereof, and their salts, e.g. 4-(hept~6- fcf ^ifi.;, 
ylamino)-5- chloro-thieno[2,3-d]pyrimidine. The JLlIV. Jii 



compound is prepared by, e.g. reacting a thiophene 
compound of formula II with a compound of formula III 
(T1 and T2 are 1-4C alkyl, or 5-7 membered saturated 
heterocycle formed together with amide nitrogen), in the 
presence of 2-20 mol. of phosphoryl chloride or tti M£ 

phosphoryl bromide per 1 mol. of the compound of ftV^ >t* 

formula II, at a temperature of 50-1 10° C. 
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(54) Broia&a;] [2, s-d] eyss»«MWs «»ai««t«BWl, *Aa!l££tflftJM« 

(57) ami 

[B«] fiy [2, 3-d] ifuas^w**. 



R2 




(I) 



©fx; [2, 3-d] t:'jsy>si«#, astfcc 

co^xy [2, 3-d] h!>jS^>Ri|#«>SXAf# 

[2, 3-d] KusyvwwHsi 



1 

MblJ 




y, ^*$0"*-K S*fcfrLTl8^l/ 

5;m<, ft*, fcHQ**/*fctt^ 

* A'jpx^i- fcli* Jtrf^Tttft < , R 4 S* 

Cj-c«-7M;k Cs-Cs-^ey, v^^is 20 

l»*LTV>**^>«ttft**©*> ] on; 

[2, 3-d] b!U5^>«i*, &5tffc:0fx; 

[2. 3-d] fcfU 5 ^>g«*(0SSS1l#^<fcr;^ 
O^xy [2, 3-d] KU55?>iMM:*J;W<0S 

S^xy [2. 3-d] KU5i?>flW»©»* % JStA 
[0 0 0 13 

am±o9m&m *mit±+ -ksci : 

[0 0 0 2] 




[0 0 0 3] K*, *>©**r : RMS 



*MIH*4 - 2 1 7 6 8 5 

2 

c s - y)V^r)vy ^ y Ttefc < , rm***, t t* 

D*^*fctt^**?hT*-3T» fc«UPWfcR«*i 
fcFD*->TR 3 *i^Sra;J:&<, fcfcHKMCR'fltfcF 
P*^TrR**tr;V3*$/*^*ri;W*fctt^#*5/ 

-ett&<, r*»*38, Ci-c«-r;u*;u c a -c 8 

7;, 5fr;i^;k tHn*Hs;^f;k 

y^n^^tfx/k 7* y #;u#x;i/£fcte3; 
ch=x©s (ceiTrxiaaaieauTii^bTv^* 

tt<b^OS) ] <D^XS [2, 3-d] tfU32»ll 

»<4s ftftm^oyxy [2, 3-d] tru5^>« 
m#<Dm&mm»&£.ztn<D3 L x*s [2, 3-d] tru 

[0 0 0 4] sfeMBHi*. fl?&tt 1 ©sot, fb^fe 1 
[0 0 0 5] 

[*£*CD«$RJ My#flttB«&W (DE-A) m2 6 
5 4 0 9 O^fccfctf^BErfT (US -A) S§4 1 9 6 2 

o 7^wmm\z*.n\x. ^xy [2, 3-d] eus^ 

l/TO»#tt^fiT**. 3 M. DA (Ro 

bba) § (C, R. Acad. Sc. Paris 
(1 9 6 8), 2 6 7, 6 9 7- 7 0 0) ^«t([/N. 
V. X^m- (Kap l i na) * (Pharm. C 
hem. Journal (1 9 8 7), 2 1 (2) 1 
2 6- 1 2 9) OgfeXlC^S^ 
5-fii;^#fit$fx; [2, 3-d] l£U3? 

(Kohra)?(J, Het. Chem. , (198 
8) , 2_5 9 5 9- 9 6 8) tt, 4, 

6 -;* h^rt^jpx;!/- 2-7a^-5 1 x; 

[2, 3-d] eUa^>t^^TB3«LT^^o 4- 
^V-> 4-^^-^^t^4— f ^y-^x/ [2, 
3-d] KU5 3»l«fcTtt. > F4&#»HF (I 
N) fltl 5 1 4 9 6^idckGS#SftTV>£, 

[0 0 0 6] 
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(3) 

3 

»&ffM! £3Tr*^X/ [2, 3-d] KU3i»«|* 
CO 0 0 7] 

lieeifc^x; [2, 3-d] t:ij5^>B»#iS 
[0 0 0 8] R'&cfct^y^fcteR^b: Kn^y^fctt 

CO 0 o 9] ffc-&<ft i tc*v>T, Biftaa^lBcofcafc 
Ci — Cs -£n;k7^;k Cs—Ce-v-^nT 

K Ci ~C 2C -T;i/rr^-X C3-Ce-7^n;l/t 

c 3 ~c 6 -r;io^>, ^a;>-c 2 -C8-r;vn 

xh^'X 7^ y- c 2 ~c 6 -7;ivn*-x ex (Ci 

— C4-7ju*;v) 7^y-C£-c 8 -7;io*>\ t 
Fn=^>-Ci-c< -7M;i/7a;-c z -c 6 -7;i/ 
3^v\ *;k&:/K Ci^Cis-t^;^:*, c 3 - 

-JMJ^t ex-Ci-c* -7;i^;iV7£y -c 

C i — C * - * i/fl M£—)V - C i - C a - 

;k */Mtejio«^;k ex- (Ci-C4-7;i/*;v* 
;V-a-v77^f;k yy7;^?;k ex <*;w* 

^ y, N-^^Ptf^vV , N-xwn£t95V, 
-f^^yujk tf^yujk Hjyyu/h ^h^/u 
Jk ftwjy, tb f 7^/, Ct-Cs-7;^;u 
fcF5i>y, ifx (Ci-Ci -tj^;» tH^A 
^xxjptF^y, tHD^>my, ^b;I/^u> 

- d) --f;u-y*y\ w s y - 
(i) --r;u-r^y. nr 5 r 6 st&ot, i^tr 

fi feitfR««s^(cfflfttc**> Ci~c«o-7;i/* 
;k Cs-c 2 o-y;i^~;k Cs-Ce-r^xjk 

C3-C12 - y^DTJWK C3-C B -y^D7M 50 



($$§¥4-2 1 7 6 8 5 

c 1 - Ci - 7;i^;k t F d*s/- c* — c<» - 7;i/ 
*;k 7^y-c*~Cia-7;H t ;k ex-Ci-cu 
y-C2~c 8 -7;Mr;k if-*95*>- 
(1) -*f ^-c a -c< -7Ji^;k ^;i/*u >- 
(i) --r;i/-c^C4-T;^;k c 3 ^Ci-7;io 
^'>-Ci~c*-7;^;k ^^/^v-c* ~c 6 -t 
;i/*;k *>5W*^-Ct^Ct-7**Jk tHn 

pn*->-c^C4 - 7;Mr;^7 ^ y - c 2 ~ - tjv 

*Jk Ca-Cs-T^n^^-Ca — Cs-T^n^^- 

Ca-Ce -7^*;k :7xy4^>-C2--C4 

>• - C 8 - C 4 - 7 ;i^;k fcfX-fc: HD^y^ c 

i^Ci-y***, e/Ty-Cz-Cio-T^Jk # 
-> -c 2 ~Cio - T)\s*M C1-C3- 7 ;lo ^ 
->-c« — c 3 -T;H34 i ^-C2— Cs-T;kn^->-c 
z-Cs -r;^;k 7x-;k 7x~;p-Ci — c< -7 
)V*r)V. C3-Ci2-v-^ar;^;k fcfU^Jk 7U 
;k fxrjk ^^VfcfU^k tfU^^^k 7U 
;^^;k fxx^^^^fdjy^vwk 

R^^^/^Jt^R^^x^J/SSr^ 

y\ tFo^k t KD^->-Ci-C4-7;i/^;k > 
3^5^*;^— ;k Ci-o-yyn^A c 2 —c 8 - 

7y^75;, C1—C3- 

C4 -7;w^75 y ^er^fc h u ^^^^^k 4s 

Jk 7$y, kHn^X ^ h^v-. xh^y, T-tr^ 1 
Ci~C4-T;v3^^;v^x;k T^y^;v 

#x;^£fcteCH = X (ddTX^Ci -C20 

7iiK^A ^;^^->^^ly>, a- 

>. y77^fi/>, a - d — C* - 7)U*r)l- a - 
7;^fl/>, a-7x-^-a-y7/^fI/X v 
y7/^^l/>, a-Ci-C4-7 

n+sx^^^x^^^ w>> a - Ci -C4 - 

C4 -^-r;i/3^^*;^x;i/^^k>, a-^yj 

a - 7 x x;U- a - C i - C 4 - T ;Wn ^ S/* )Vtf~J\,* 
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(4) 

5 

[ooio] *§&m<Dmmzitmte{k&®i&m i &\zm 

Vf&&, ZZT\ 4t&®3 4, 5-^DD-6 -*^)V 
(12#) , 4 -n-7u¥)VT^ (i 
4 4S) , 4~n-^;UT^/- S-?UU (14 6 

#) , 4-s e c -^73/- (14 7 

S) > 4-n-A^y^75; - (15 4 

H) , 4 -n-s\7^)U7$ S - (155 

S) , 4-n-:*^3MP7* / - (156 

#) , 4-n-;^7S/-5-^DD (15 7 

#) , 4- (2-^^-/\yh- 6--r;ur^/) - i^? 

(168 #) , 4- (1 -Xh^D?- 
3 --DVT^S) - 5-^DD ( 1 8 5 #) , 4-^> 
^7^/-5-^DD (2 7 5S) , 4-7X-JH 
^7^/-5-^nn (2 8 2#) v 4- (^D^- 
1— f>-3— -f/M - (2 9 3#) *5<ktf 

4 - (A^h-6--f;VT5y) - 

[2, 3-d] KU35» (3 9 5#) 

So 

[0 0 11] *«Wi©flsd«r Itt. «ltf-*«I I : 
[0012] 20 
[ft3] 

[0 0 1 3] TSSWM7x>fc6*t^7^ 
75HI I I : 
[0 0 14] 
[ft4] 



[0 0 15] K*, T^AtXT'BS^JrafiUTC 50 
^oT5-7fiCD^?PttlKS^*-r] I I CD HE 

itsft^x * u JkSftttJWtJfr;* * y jv 2 — 2 

[0 0 16] 




da) 



[0 0 17] R 7 «a*^fc^*S^r] T? 40 

SSn^fxy [2, 3-d] try$y>wi«:tu 

z. tic * oasT^a. 

[0 0 18] #«ft^7JV#^T$ H I I I fit, 

fS, n, N-i;^^*;^75 n, N->?^^;i/ 

T-khT^K, N, N-^X^;^jVAT5 P, N, N 
-^XfJl.7th73 b\ N, N-^^DW> 

N. N-W?m«75 F*t&So 
[0 0 1 93 *SBW«)2rttlctoTWf&c:t>4, mt 



^W4-2 1 76 85 

t» sfc a ay>m * u *ssnrt-* z. t 

*>w#jt*s« 1 i^;H^LTAny>^ 

y ;i/ 2 - 6 ^;>&fitfBTs oat#5Etj-c&s« 
[0020] ^*y*>&m#i iSN, N-s>y;Wr 

;V75HI I KD^JlttmZ, HKiCl : 1-1 : 57? 

<fcS© 

[0 0 2 1] #£L><Ki£J&^ TSttfftK. 

^DM>^X XM3^>*T>, ^X* 

MffiN, N-^y/W^TS ho— a, hy^ 
n;l/X^>, ^U-^^PU h 'J75 H (HMP 

[0 0 2 2] SJ&te, fa 2 0t:*TTf, 

nt*. 1 5 orjK±cDmsT«> 2ioDSiK(D»att^ 

teTTSo *^ u < teSJ&te 5 0-110 wm^ff 

[0 0 2 3] HjRfiOM^K, «*.MEBMfc*-U*A, 
*Sft^hU^A, igfttt (III) , *&7^5XT>^ 
&ftM*K «ft£g. S7yft7 H«ft*# 

as* Q:Kft^>> *fcfcH&*fiattttL «jt«N. N- 
^Wrg>^fc«N, N-^x^7ru>^ 

[0 0 24] z<D&v\zvxn*>nfi:-«&:i a<Z>it& 

m*. tem<Djjm (The Chemistry of 

Heterocyclic Compounds, 
"The Pyrlmldlnes" D. J. Bro 
wnl, J. Wi ley &Sons, New Yor 
k, London, J16i(1 9 6 2) ; Sg 1 
SI (1 9 7 0) ; mi 6iil2 (1 9 8 5) 

[0025] isaitew-iKi e^x/euss? 

[0 0 2 6] 

Hfc 6] 

o 

[0 0 2 7] HC*, R 3 ^<fcrJ?RMi»*^l K§E«<0 

OH, S&fJ^^^lR. 1 — COOHtM 7sf&L<b 

1*T-HKj£I b : 
[0 0 2 8] 
[ft 7] 
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(5) 



&m s P4-2 17 6 8 5 



OH 



(lb) 



o 



(VI) 



8 



[0 0 2 9] iU £ft£> Any>ft*X*U»'tfl 

U*— jBSSVI : J0 
[0 0 3 1] 
Wt8] 



[0 0 3 2] COffc-&«^*»r$CD*t&¥lJT*^o 

[0 0 3 3] HKte, »**tt*fc«#ira^j*«l±, ft 

-&«Fl VlC2*LT> 1 0 0-5 0 0^%, »St,<tt 

100-30 o^MotTftin. a? 
[0034] 'j>f£<L<him<DR l -co-^^rT** 

2i^M>SR'-COOH, 

[0 0 3 5] »*l^*;^>SR'-COOHH 1 
[0 0 3 6] $ ^:^W>SR'-COOH^J;W 

(R80) jC-R* 



[0 0 3 7] iy#6i b^<D$mu* TSttttJN, « 

tajS (-10) -1 5 0t, #*U<tt2 0-1 
2 0*0, Bcfc8 0-1 2 0"CT?tr5©afiB«rC**. 
[0 0 3 8] tlBttlcfeDSfls^V I «*(BLJ:5 «k 
T*«*fctt. (-10) -8 ot:si^ 

[0 0 3 9] — mzm&, ^«biJX^75X N 

MX»ft»^LTl-l OffiK #£L<tel-5 
[0 0 4 0] K*K», m?L\ZZ?*s9U^*/)V1l)Vi£ 

[0 0 4 1] fcfrttl b©4ttOt Fa^^S«> .3f€T 

[0 0 4 2] ^^6tf4<fc(C>***3ttt*3R£aft:41t 
[0 0 4 3] fls«« I I fc#/H*XX5P* (V) <Lo£ 

[2, 3-d] KU5^>W«I 

[0044] 
Mfc8] 

K li 1 1 



(ID 



(V) 



(VI) 



[0045] s«fcia*<0£«««fciu *na*H-r !V 

»ff&* (DE-A) «2 6 5 4 0 9 0^nii4>^ 40 

arc**, f*7i>WWi i*£tMv»* a— a 

(e p - a) sioi 9 3 8 8 s^mmm 
[0 0 4 6] WbB«tt<Dtt(iDWta. ^x; [2, 3 

-d] t?U3 3»SMH*:i *ffl0>8UM0ll. «Atf 

Bfc. ^ol^K, ^>«>xjv*>BL p- h;Vx 
-1 5 or, s?^u<«2 0-1 2 otJTEjg^irrw 50 



ire**. 

[0 0 4 7] »»*fcW»«W©»^T?fT 

50**»src»*« Witt* IWtefe^ft: 

x-^;k 3?»KJtft**. hix> 
^JI/X— -xJk t-r/WkX— 5^;k -r-h^t 
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9 

[0048] it&m i ©«o§Bi©fc«>tefck mint* m 
is«^t<j:<> ffitfSfcttaiA 

[0 0 5 0] JWSttlflflEfcbTtt, 

y>, r;p*;Mb^-7^y>*fc»*(OB»*, **y 
— x*y-;u ^d/v-m r/^y-M ->^n 

^A73H, N-jWUfOU H>*fc»*36«Jin 
[0 0 5 1] &te«f8?£, diMWK* * 

ksjs ftnmtm&m ^x^\zmn\z»m^ c t 
#*!•*«. immim, ®ra-fb*j> 
%fcm&&zf#&\z£n&mm-£it\zm& rn** 

[0 0 5 2] HLVfiH&H^ ttttft£HK*#*£'r fe- 
ll©,*: 5fct><D£:LTKk »J ^X>x;V*>«, ^"^^ 

2 U >^**>»©7** y *ML 7^* U±H*H 

87;^;k x;k*>»7;v*;k sft&liKT;^- 
x**>fi:^7*y>*J:tf^-7*y>ii»#:fc 

* y >7W>it7x7-;^feWA7^Tt H 

Y)V*)i>r u — /w* y y y a-;toc- 

^^7x;-jk y^7x;-jk hu^7x 
~;W*y ^y a-;px— lgter;wn-;i/x 



(6) «fl8f4-2 1 7 685 

»<Dm&Lm>&&ttte^\z&&i,TmmTzzLtfx 

[0 0 5 4] JR& ^SSfi 

-fit, tr<im<fM tr-tmm. #*v>* 

20 5, 93. #— * (Bolus), »±, «S±. 

5>«^a> Kftv^^^A, jew, mpL\tm 

17>^A, U>S7>^X^ «e7>K^ 

[0 0 5 5] SE^fcte, S#0. 0 1-9 9l:S%, 

'fWMMttt* 80%-99. 9%, »^L/<tt90-9 
it? 9% <NMR«*#*ffc«fc*) OWSTOffil^aT 

[0 0 5 6] *5HBOfc«ll I **.tfK"RM:3IC 

[0 0 5 7] 

I. Ik^ft4 3 1#9 0l«f&> N-y?\^-a- 
[0 0 5 8] 

i i. ft-oftr 1 5 4#2 oaaiss, ^u>s om 
30 mm, tw^-N-^/x^y^^ k i 

coKft xf 1 U>8- 1 0 %>ua>4Mi£dHfe l o ttSAL 

fcV^* 1 ; E;i/^.CD»^X5 1 l^>4 O^KDftMW^ 

o o oB<D**\z&AVTmR\zftWi'£&z>£. ttmm 
so. 0 2^s^«rs7KttiBW«*t»&ns. 

[0 0 5 9] 

III. ^il5 5#2 0lM^ v^a^lt 

^® 2 o msiK, t?^»i ^Mosftxf u>4 o 
To ««« ioooo oaBo**^axbTWBiJc»« 

[0 0 6 0] 

IV. ffJMMtl 6 8#2 oaS«S:> ^^n-N^iJ- 
y>2 »jS2 1 0-2 8 OTCOttifiSae 5 

lii^ bv^f*i^;^coKflsx5 1 l/>4 0^6JP©# 
5^ HDftttttl 0«JMB^6«*««lr*lC«W»T. 
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(7) 

11 

1 0 0 0 0 0SO*4»tttAbTmiffl^*^^:*t, 
[0 0 6 1] 

V. fftiJfe8 3 8 5*2 0 2«S&* i>WJ*Mr 

««/t;v^KtR* Boy ^->x;v*>«o^ h y 

fcA<ffi-&U A>7— 3;ir*TI«M-*. 2 0 0 0 0 
«©*fcOB^«*A<»K**T, fHMMO. IS 

[0 0 6 2] 

VI. «MMHt2 7 4*aSftS*. *»**y>9 

3ssx&^tm»a**#&tts, 

[0 0 6 3] 

VII. f^ffl«jM2 8 1#3 OIM^ »*«5/y 

*y;i^9 2SM2:^y-»y^±icx7 r v— 

[0 0 6 4] 

VIII. i^Mttfi2 9 2#2 0fISi!^ YrisJV 

a— ;>-#yyy3-^x— 5r;P8a«85, 7x;-^ 

- gl* - j!n^A7^t t H - *S^«0^ HJ 9 A« 2 * 

<5o 

[0 0 6 53 l»m«[*J:^Si3»SI*^ttfPffi«HO 

\zftmmnim»i8iifi&^met\z\z, (Ausb 

r lngungs techniken) fi8§ 

^^k-TS^t^tT^^ (post-directe 
d, lay-by) • 
[0 0 6 6] «flJS#*«T»*'o^ 

[0 0 6 7] fmxiir bA'©*S*t*»»*ftfi«p 

S^tlTtt, «*Jf, z>7i»* 4H- 

3, i-^>m^>s*ft ^>7f7^7^y 
— K ^a/i^-k Apy>*jv*>», hU7 

75K K** ^7x-;H-r;k MJ7SV 
1, 3-i?*>«*«k *;iJ>A;^>iBiWs 7 50 



#M¥4-2 17 6 8 5 

[0 0 6 8] fl*&4»I *JUkTKfttt«0«flE>tt«M& 
t> 1/ < ttfflS©l*3c3J fc»*l,T«MW* £ cL^Tt* 

So 

[0 0 6 9] »^«li:UT«^r«BR6D^M««Offiffi 

SttMO. 0 0 1-5, #£L<«0. 01- 
3kg/h a 

[0 0 7 0] * I CD{b-&»«. ««feCDi-^T^^#gpg 

a) *tt®WI. 

b) ««<o«w©a»^T*«fflo^wat^fls, 

d) MM*. NfeML *©«B«*J: 

e) ±U*'5WS 0UB%«tr) v 
g) JSttfiK»<D«ffl«S. 

[0071] *»9ifcct 5ffif$n§^ i ajftsnng 
[0072] tt4tmtt**ft»anr, ffi^S«x£«Sfc 

[0 0 7 3] jfclCD^xy [2, 3-d] KU5S?>« 

[0 0 7 4] »AfcJWcOfe©*tJR'r* : (Lepi 
doptera) % Vi%M9^^*riS (Agrotis ypsilon) , 
fi^^lS (Agrotis segetum) , 75/17 7)V*)\< 
^ir7 (Alabama argil lacea) , 7 ^'tV ttJl'W 7 
y^^yx (Anticarsia gemna talis) , 7JWrl^X 
^7 n>-i^jiy;V^ (Argyresthia conjugella) , 
70 btf*?y T (Autographa gamma) , 

)VX KiTUM (Bupalus piniarius) , ^73Xy 
7 AUtt (Cacoecia murinana) » iz^yV^^'y 
* (Capua reticulaoa) > ir^^h^T (C 
teimatobia brumata) > 3'JXh*9'5 757x7 
^ (Choristoneura fumiferana) , □ , JXh*!>7 
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3r>7 : i/#>&VX (Choristoneura occidentals) , 
i/)V7<<7sy~zf>!?2 (Cirphis uniponcta) , i^J 
7 (Cydia pomonella) , r^HnUAX 

bfx (Dendrolimus pini) , i?Tyr—7 x^U 
X (Diaphania ni tidal is) , >?7 h7X7 ^/l^S* 
3"fe7 (Piatraea grndiosella) , X7U7X -f> 
X?:?- (Earias insulana) , I^/W^U^ 
-fc^X (Elasmopalpus lignoseilus) , X^stfxS'U 
7 7^H?I7 (Eupoecilia anbiguella) , X^h 
U7 #£U7?- (Bvetria bouliana) , 7i^f-{ 
7 X?7-J\f?*7 (Feltia subterranea) , #VU 
7 ;*n*^ (Gallerla me 11 one 1 la) , #77**1? 

y^^7ir (Graphollta fenebrana) , iri/t^i/ 
(Grapholita molesta) , sfsf^Atntf (Helio 
thisarmigera) , ^U^tVX Hl^Xi^X (Bel lot 
his virescens) > "MJ^t-^X i£7 (Heliothis z 
ea) , ;W?^7//^ (Hellula undalis) , 
;Px7 fM7U7 (Hlbernia defollaria) , 7* 
O^v^nthU (HyphaDtria cunea) , k#/;*^ 

T'J^VX (Hyponomeuta nalinellus) , tr^y*. 
0 7 Ua^;l">t7 (Keifferia lycopersicel 1 
a) . 7>^t7^fXt;V7U7 (Lambdina fiscell 
aria) » 57^^*7 X=^>^^7 (Laphygma exigu 
a) » l/^^^r-^ 377xX7 (Leucoptera coffe 
ella) , V)3^f7 Xi/T7 (Leucoptera scitel 
la) > Uh3l/r-<X y7>ts)Vfy aithocolleti 
s blancardella) , D^S^7 aobesia bo 

trana) , Q+yXf-y Xf^^AUX (Loxos 
tege sticticalis) , v<T-f:# (Lymantria dispa 
r) > U^>hU7 (Lymantria nonach 

a) % ^E/VE^Utf ayonetia clerkella) , r*tf# 
W\ (Malacosoma neustria) * 3 Wi3 (Mamestra 
brasslcae) , *)V¥<1Y :Afc^K-SX#^ (Orgyi 
a pseudotosugata) , tXhUx7 Xtf^UX (Ost 
rinia nubilalis) , /ty UX 77;* 7 (Panolis f 
lamea) > *M7?/y*7 ni^lfx^ (Pectinophora 

gossypiella) , <U Hnv *95/7 (Peridroma 
saucia) > yyVv ^1*77 7 (Phalera bucephal 
a) * ^ftf-i^tf (Phthorimaea operculella) * 5 
#>A*£fU;ff (Phyllocnistis citrella) > zsti^ 
3^7 (Pieris brasslae) % ^y^^ 7,^)W/7 

(Plathypena scarbra) » (Plutella xyloste 

11a) , tt-OY^frlsT -f >^;1^>X (Pseudoplu 
slalncludens) , 7^7^± yjVXh^i- (Phyaci 
onia frost rana) , 7,9n\i;W^7 T7V)V# (S 
crobipalpula absoluta) > A#;tf (Sitotroga cerel 
eila) , XA^tfyv'X fcfUU7^- (Sparganothis 
pilleriana) * XtfK^x^ (Spodopte 
ra frugiperda) , X^H^^ Oh^UX (Spodop 
tera littoralis) , AX^E>3h^ (Spodoptera li 
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tura) , ^^b#X7 fc!^^A/t (Tbaumatopoea 
pityocampa) , h^hU^X KU^t (Tortrix v 
iridana) , K f Jn^;P>/7 — (Trichopiusia d 
i) , M-i 77x7 ^J^-^>^X (Zeirapbera canad 
ens is) 0 

[0 0 7 5] W&m (Coleopiera) , fcf*tf7^U;UX 
^7hW (Agrllus sinuatus) , 7^U*fX 
U*7b^X (Agriotes lineatus) % 7^U*fX 
^^X^;l/X (Agriotes obscurus) , 7A7>rv;V 
X y^Xff7UX (AmphimalUs solstitlall 
s) , 7X+r>F;UX ^-fX/VU (Anisandrus dispa 
r) , 7>h/AX !f7>i?7s (Anthononas grand! 
s) > 7>hyAX sjt^Jl/A (Anthonomus pomoru 
m) , 7h7U7 U*7UX (Atomaria linear i 
s) , mh77^X tfn^;uy (Blastophagus p 
iniperda) , ^Uh77^ (Blitophaga un 

data) , V7V^y i )A*>' (Bruchus rufi nanus) » X 
>YWWl& (Bruchus pisorum) . ^;i/^X V 
>7-^X (Bruchus lentis) , tf^^X^X 
71 (Byctiscus betulae) , %*Jzir\2±i/ (Cassid 
a nebulosa) , irnhv bVy)Vtl& (Cerotoma t 
rifurcata) , -fe^h^t>^X 7^3 UX (Ceutbor 
rhynchus assimillis) , ir^h;PU>^X t*^< 
(Ceutborrynchus napi) , ^JXb^^V ^H7UX 
(Chaetocnema tibialis) > n/^X ^X^/l/5 1 
XX (Conoderus vesper tinus) , ^U^izUX 7X 
/^7* (Criocerisasparagi) . y7^nW n>^? 

(Diabrotica longicornis) , ^7^n^ 
1 2-y>^^^ (Diabrotica 1 2 -punctata) * 

50 >?7^n^ \i}V*?y3L7 (Diabrotica virgifer 
a) , Xfc!7^:f- /tl)^XT->rX (Epilachna varlve 
stis) , XhThU^X tJW^>XX (Epitrix hir 
tipennis) • XV^StfXJVX ^7^'JX>yX (Eu 
tinobothrus bras i 1 iensis) > tntf^X 7tfX^ 
X (Hylobiusabietis) , t^L7 ^M<^XX (Hyp 
era brunnelpennis) , 7JW7rA'7rV/">UA-> (Hy 
pera postica) , -f^X ^4^7 :?X dps typogr 
aphus) > V*? fcTU*7^ (Lema bilineata) , l/T 
*7/7X (Lena iielanopus) , Vrt ; £S9)V ( lr 

40 ^izlxiJ^TP (Leptinotarsa deceilineata) , 

X^X ^U7*;^^X (Limonits californicu 
s) > ^^yCAi/ (Lissorhoptrus oryzophilu 
s) , ^vJWTs n^ouXX (Melanotus communi 
s) , ^U^fX 7X*#X (Meligethes aeneu 
s) , ^DU>^ t^^jX^x (Melolontha hippoca 
stani) , *vu>9 ^PP>^ (Melololonthamelol 
olontha) , -fV^bf^VAAv^ (Oulema oryzae) , 
^y^r^^ h % y»>A^ (Otiorbyucbus sulcatus) > 
sJ*7^JVh>#X ^;th»>X (Otiorrhynchus ovatu 

50 s) , 77XF> n^l^7U7X (Phaedon cochlear 
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iae) , yjUhU* ?UV«r9 (Phyllotreta 
chrysocephala) , 7>fP77^ sp. (Phillophaga s 
p.) , 7^n^;l/^ ODVtj 3 7 (Pbyllopertha ho 
rticola) , 7^nhl/^ (Phyllotreta ne 

morum) , Wv/^AtAv' (Phyllotreta striolat 
a) . T*3;tf^ (Popillia joponica) , v'h:*- U 
^7h^X (Sitona llneatus) , i^by^JVX ify 
tU7 (Si tophi lus granaria) 

[0 0 7 6] CDiptera) , mX\tt7* (Aedes 

aegypti) , 7XtX «"^U">X (Aedes vexan 
s) > 7tXM/7r JI/?>X (Anastrepha luden 
s) • 7/7x1/7 V^U^ (Anopheles nacull 
pennis) , ii^^^^-fX fj\i&$ (Ceratitis cap 
itata) , >»JVAt ^S*7^ (Chrysomya bezzian 
a) * #yVAi* — #7 7#X (Chrysomya homi 
nivorai) , ^UV3 vir 707 (Chrysomya macell 
aria) , J>^UZ7 V;V^t3 7 (Contarinia so 
rghlcola) , n;l/S?nt?7 7>xn#7r;tf (Cordyl 
obia anthropophaga) , fcffcTx>X (Cul 

ax piplens) , r^U^/^x (Dacus cucurbitae) * 9 
#X tl/7X (Dacna oleae) , ^>^#7 t/^S' 
#x (Dasineura brassicae) vt^'fXAX (Fannia 
canicularis) , £?vAx (Gasterophilas intestin 
al is) , tfu^j- ^I/v^VX (Glossina morsitan 
s) , ;\XThH7 -YU^>X (Haematobia irritan 
s) , Ayo^^DW^xmhU^ (Haplodipl 
osis eqnestris) , £^AX (Hylemyia platura) > 
fc#7\«/7 U*7* (Hypoderma lineata) . U'Jt 
^if tf^/U airiomyza sativae) , y»J;fr**if 
hVyxV-f (Liriomyza trlfolii) , 3r>A*X a 
ucilia capriaa) , )Vz/VY &7Vjr aucilla cu 
prina) , ;k>'J7 *feU#^ (Lucilia sericata) , 
U 3 U 7 ^#h7UX (Lycoriapectoralis) , T-f 
Xt^*-7 t*X Wl^ hJV (Mayetiola destructo 
r) , -fx/\*X (Muscadomestica) , Ai'?- 7^9?*? 
>X (Muscinastabulans) , tXX h;VX jrVjX 

(Oestrus ovis) 7 7Uh (Oscinel lafri 

t) , ^^'jAtnx (Pegomya byoscyami) , ;fc;Vfcf 
7 7>tV^7 (Phorbia antiqua) , *;H£7 ^ 
7*>:fcX (Phorbia brassicae) , fr^E 7n7)V{?9 
$ (Phorbia coarctata) * ^rf^-r^ X ir^v (Rh 
agoletis cerasi) > 7^1>"7VX #nE^7 (Rhagol 
etis pomonella) , 0is7*7 (Tabanus bovinus) , 
(Tipula oleracea) , >>7 /WHlf 

(Tipulapaladosa) e 

[0 0 7 7] T*?*Wm (Thysanoptera) > m^LMy 
7>^UXX7 7X* (Fraokliniella fusca) , y 

7>^U^X7 t^^T^'JX x 77>^UXX 

7h'Jf^W (Frankliniella tritici) , Xv-;Vh 
XU^X yhU (Scirtothrips citri) , hU^X 
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^-yifX (Thrips oryzae) . 3 ^34^ D71f 5 £ 
V (Thrips palmi) , ^Ttf^V (Thrips tabac 

i) e 

[0 0 7 8] (Hymenoptera) * flAlW^A 

(Athalia rosae) , 7^ ir/Aa^x (Atta 
cephalotes) , 7^ ir^-r^X (Atta sexdens) \ 
TfrVVir atta texana) , #?D*W 

(Hoplocampa mimita) * J^D^AA' fXhi)y^ 
7 (Hoplocampa testudiaea) , ^E/^U^A 777 
i0 tXX (Monomorium pharaonis) , VW^S'X ^ 
5^ (Solenopsisgeminata) > VW^v-X < >tf 
9$ (Soleaopsis invicta) c 

[0 0 7 9] mmm (Heteroptera) , «A«7^DX 
fJ^^t7l/ (Acrosternum hilara) ^ ^UXX 

3 ^;^X (Blissus leucopterus) > ^)Vh^)V 
t-^X /^h^X (Cyrtopeltis notatus) , ^X 
y-)V2 X v->^7 hX (Dysdercus cingalatas) , 
t^XtWX ^>fWr/OX (Dysdercus int 
ermedius) > XOU^Xf^ -f >^U-fe^X ffiuryga 
iK? ster integriceps) , X^^Xh^X -I'AWt^ 
^>HUX (Euchistus impictiventris) > Uzfbtf 
t3XX 7>f D^X (Leptoglossus phyllopus) > U 
^X U**9UX aygus lineolaris) . U^X 
7 r 7T>*>X (Lygus pratensis) . 5t57t^J^A 
v- (Nezara viriduia) , tfxxv ^7H7^ (Pism 
a quadrata) v V)V<7 *4 >X 7 U X (Solubea in 
sularis) , ^7>^ (Thyanta perdito 

r) o 

[0 0 8 0] mmm (Homoptera) , fg^tf7^h'> 
5t? tf*> ^"/^U^X (Acyrthosiphononobrychis) > 7 
t^X 7 U ->X (Adelges laricis) , 77^a 
7tXh;i^f>(^ (Aphidula nasturtii) , 1^7^ 
7Av* (Aphis fabae) , 77/X (Aphis pom 

0 , 77^X I^A^W (Aphis sambuci) , ^7 
^^J^F^X ^;^H^-f (Brachycaudus cardui) , 
^3>7^7A^> (Brevicoryne brassicae) ^ -fea 
^>7 7 r^tM (Cerosipha gossypii) , FK7 
>*7 y;l^FV>x7^"X (Dreyfusia nordmanniana 
e) , YV-iy^jy tf^7X (Dreyfusia picea 
40 e) , f^7X7>fX 77^7 (Dyasphis radicol 
a) , ^^-tf^n^XA ^ir^HV7— (Dysaulacort 
huo pseudosolanl) , XA#7X* r^r^X CEmpoa 
sea fabae) , 7^7A^ (Macrosipham avenae) , 

yt/by^;tf7:/7A^ (Macrosiphum eupho 
rbiae) , *r^U>'i^> D-tfX (Macros iphon rosa 
e) , ^^^7 t:^7X (Megoura vlciae) , * h# 
P7^^A t^^F^A (Metopolophium dirhodu 
m) , 5 7rX ^;l/^^jx (Myzodes persicae) > ^ 
XX -t7-> (Myzus cerasi) > hbf-fn£># (Nil 
5{? aparvata lugens) * ^A7^^X 3f;U*U9A (Pe 
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mphigus bursarlus) > sOVis>isX.5 -fryfiVz/jf 
(PerkinsiellasacchaMcida) , 3j>pK> !7AU (Ph 
orodon humuii) , TU (Psylla mali) * 7 

(pyri) * n/tD^XX Tltnx^x (Rhopalom 
yzas ascalonics) , D/^XX X (Rhopal 

osiphum maidis) > W7^XV7 (Sappaphis mal 
a) > *jr!V7+7* TU (Sappaphis mall) > ^if?^ 
X (Schizapbis graminum) , i^V/^C?^ 

^XvVtJ- (Schizoneura lanuginosa) „ sfr^^y 
a^i^^a (Trialeurodes vapor ariorum) > tf^^X 
tf^^JtU-f (Viteus vitifolii) <> 
[0 0 8 1] i^OTUS (Isoptera) % M*tt*PTvfl' 
;*X 7 Xs&WrJVXX 7?\mi> (Le 

ncoternies flavipes) * tTh^nT^ (Ret icul iter 
meslucifugus) * j-#l/>isX (Ternes na 

talensis) • 

[0 0 8 2] utaS (Ortboptera) , m%JSjr>r9 H 
^Xf^ (Acheta domestica) , Xtt^^U (Bla 
tta orlentalls) . ^-Wt^rf^U (Blattella ge 
rmanlca) , 7*;U:7-<^ T^'J^^UT (Forflcu 
la auricularia) , fr*? (Gryllotalpa gryllotalp 
a) , h/lfVA*/:? (Locustamigratoria) , 
)VX tfU^h-?X (Melanoplus birittatus) , 

7xAJV-;^;VA (Melanoplus femur-ru 
brum) , ^7/yOI/X ^v^XX (Melanoplus me 
xicanus) , *7/7)V7. ^r>#<< X^X (Melanoplu 
s sanguinipes) , ^^J^/)]/^ X^Vh^X (Mela 
noplus spretus) , J DX-tr^T-i*? r 1^79 

(Nomad8cris septemfasciata) ^ 7^ 
VjJi- (Periplaneta americana) > i/j X h^JVX 
T^U^7^- (Schistocercaamericana) , v'^hW 
# ^vyU^- (Schistocerca peregrlna) , Ts&O 
D/h^x VD^JXX (Stauronotus maroccanu 
s) > :?t:W^X 7X^t^;VX (Tachycines asy 
namorus) « 

[0 0 8 3] 9^fSm (Arachnoidea) , 

(Acarina) . MZ-\*71±7V t>77^ DjfcX A (Amb 
lyojomaauericanum) > TA^U^">T AUX^fh^A 

(Amglyomma variegatum) , TJ>^fX ^Vv'^^X 

(Argas persicus) , ^S^x (Boophilus annulatu 
s) > tf— 7-<;PX 5*3 0^ h 2 X (Boopltilusdecolo 
ratus) > atf-:7-<^X ^^n^x (Boophilus mi 
croplus) , ^Hf/W/X tfcxxe^X (Brevipalpus 

Phoenicia) , ^U^HT :/5XvV:*l*- (Bryobia 

praetiosa) , jip-Ttf— (Dermacentor silvaru 
m) % x^^b^x^X ^r^fcTx (Eotetranychus ca 
rpini) , IU*7^XX -fe;WFx (Eriophyes shel 
doni) > tTnv h)]/>% haA (Hyalomma trunca 
turn) . v^r (Ixodes ricinus) , -T^VrX 
^>F*X (Ixodesrubicundus) * -fx^x (Ornithod 
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orus moubata) , ^*htfxx (Otoblns me 

gnini) , ^7fh7^X t!nXX (Paratetranych 
uspilosus) , ^Y-XX #U^X (Permanyssusga 
Ulnae) , ^^n^7^h^^ (Phylloca 
ptrata oleivora) , ^Wtf^U^x (Polyphagotar 
sonenus latus) * ^VD^fX (Psoropte 
s ovis) , ^hkfirXT^XT^TV^ htf X (R 
hipicephalus appendicu latus) * JH: tfirXrJl'X 
X^t;^ (Rhipicephalns evertsi) , IfH^X X 
if ^hfx< (Saccoptes scabiei) , x*fe^^/N^x (Te 
tranychus cinnabarinus) , ^r>*tff7/\^x (Tetrany 
chus kanzawai) , fh7^X /^^^><^X (Tetr 
anychus paciflcus) , 5^ h ^X^X 5^U^X (Te 
tranychus telarius) > t5A^- (Tetranychus ur 
ticae) o 

[0 0 8 4] &<sn?te, *u?±>^*ym. wx.tt* 

&*37±>^zL*y (Meloidogynehapla) , it^^^f^ 

(Meloidogyne incognita) > 
^n^ir>^o.^ (Meloidogyne javanica) . y^h 

a? «8AIS. ^fc^^tf^S'Xhiz;^^ (Globoder 
a rostochiensis) % ^\y L U : x ; y T-^^X (Heterode 
ra avenae) > ^XvXht^a^ (Eeterodera 
glycinae) , A7PT7 ->v^-f (Heterodera scha 
tli) , ^t-U?*? hU7DU-f (Betrodera triflo 
lii) , ?3r±.>^^Vm, M^C/HAX D 
»>X (Belonolaimus longicandatus) » 
-f^^U-V-fe^^-ru^ (Ditylenchusdes true tor) ^ ^* 
5^^ir>^^L^ (Ditylenchus dipsaci) , ^.U^a 
^V>^X A^^^^h^X (Heliocotylenchus 

5» multlcinctus) > n>>> F^X xn>jf h ^X (Long 
idorus elongatus) > ^ h^JVX Sx^UX (Radopho 
ius simllis) , D^U>^X nr/Xh^X (Rotyle 
nchus robustus) > HJnF;vx ^U^^^X (Trl 
chodorus primitivus) , ^V'^n^t^^X 
hx (Tylenchorhynchus claytoni) , 
^X H»>lf^X (Tylenchorhynchus dublus) , l±3r 
^^U±>9-zl^ (Pratylenchusneglectus) , 
^^f^U J t>f-^L^ (Pratylenchus penetrans) > ^ 
^^■U>^X ^;VH^h^X (Pratylenchus curvi t 

40 atus) , ^Jv^V^Z Xrf^-^-< -f (Pratylenchus go 
odeyi) 0 

[0 0 8 53 *»BB«>fl:««I ft»fl«lltl/T*«r* 
[0 0 8 6] jRCCni^O. 0 1^tf9 5ll%© 

[0087] ftmmmmmim& (ulv) 
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NH-CbH* 

— B r 

NH-CeH4 
-B r 

NH-CbHi 

— B r 

NH-CbH« 
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